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1. INTRODUCTION {#ccr32831-sec-0001}
===============

A young individual developed spinal contusion without radiological evidence of vertebral column damage after active neck stretching and was diagnosed with spinal cord injury without radiological abnormality (SCIWORA). The case is reported due to a rare etiology of SCIWORA and highlights the functional outcomes of this unique presentation.

Trauma to the spinal cord is a frequent cause of paraplegia and tetraplegia. Every year, around 40 million people worldwide suffer from spinal cord injury (SCI) with most of them occurring at a young age.[^1^](#ccr32831-bib-0001){ref-type="ref"} Saudi Arabia has one of the highest rates of SCI in the world which are most commonly occurring secondary to motor vehicle accidents (MVA), falls, or penetrating injuries.[^2^](#ccr32831-bib-0002){ref-type="ref"} Usually, injuries to the spinal cord are associated with damage to other structures surrounding the spinal cord such as vertebral fractures, dislocations, disk protrusions, and disruption of ligamentous apparatus. Although traumatic injury to the spinal cord without osseous damage is well documented in the pediatric population, it is rarely reported in adults.[^3^](#ccr32831-bib-0003){ref-type="ref"} Traumatic SCI demonstrating no osseous abnormalities of the spine is known as SCI without radiological abnormality (SCIWORA). This term is defined as "clinical symptoms of traumatic myelopathy where no radiographic or computed tomographic features of spinal fracture or instability can be found."[^4^](#ccr32831-bib-0004){ref-type="ref"} The term SCIWORA mainly accounts for the absence of fractures or instability with or without radiological evidence of neural injury. Herein, we present a rare clinical presentation of spinal cord contusion without radiological evidence of fracture or instability that occurred as a consequence of active neck stretching. Our case is intended to highlight a rare mechanism of injury leading to SCIWORA which has not been reported in the literature before.

2. CASE REPORT {#ccr32831-sec-0002}
==============

An 18‐year‐old male patient developed neck pain shortly after stretching his neck. He was sitting comfortably on a chair for prolonged duration and extended his neck in a sustained stretch for about 4‐5 seconds. This was followed by abrupt rotational movements of the neck which he used to do typically when he felt tired from prolonged sitting. There was no prior neck pain; however, he started to have pain on the back of the neck radiating down the upper extremities associated with tingling and numbness. It later progressed to lower extremities followed by weakness in all four limbs over the next 24 hours. On arrival to the local hospital, he was diagnosed with cervical cord contusion on MRI, with no other abnormalities (Figure [1](#ccr32831-fig-0001){ref-type="fig"}). Patient was treated conservatively for 3 days and was discharged home with outpatient physical therapy till he was admitted to our specialized SCI rehabilitation unit for comprehensive intensive rehabilitation program after 1 month of onset. Based on American Spinal Cord Injury Association (ASIA) scale evaluation, patient was assessed to have SCI C 5 ASIA D at the time of admission to rehabilitation. Sensory examination was normal in all segments including sacral segments S4‐S5. Voluntary anal tone was present. Motor assessment of key muscles on the right side was 4/5 in the upper limb and 5/5 in the lower limb; however, the motor assessment for left upper limb was \[C5,C6,C7,C8,T1 = 2/5\] and for the left lower limb was \[L2,L3,L4,L5,S1 = 4/5\]. Passive range of motion was within normal limits across all joints, and examination was unremarkable for joint laxity or connective tissue disorders. He had Modified Ashworth Scale grade I spasticity in left ankle planter flexors. This was associated with foot inversion during swing phase of gait likely secondary to dynamic increase in tone of ankle invertors leading to ankle instability during initial foot contact and stance phase. Truncal stability evaluation and hip bridging endurance test showed core muscle weakness of the trunk. Consequently, he had fair dynamic sitting balance and demonstrated posterior pelvic tilt associated with increase in thoracolumbar kyphosis during standing, which was more evident during initial gait assessment. His preadmission physical therapy was limited to strength training in the extremities, which may have attributed to truncal muscle atrophy and deconditioning as gait and core muscle strength training was not started till the time of admission to rehabilitation. This could explain his apprehension of fall and need for maximum assistance in ambulation during initial assessment. He was continent to bladder and bowel with no postvoid residuals or episodes of incontinence.

![MRI Sagittal T‐2 image of cervical spine showing multilevel (C 2‐ C6) spinal contusion without evidence of spinal fracture or instability](CCR3-8-1090-g001){#ccr32831-fig-0001}

Neurology and rheumatology teams were involved to look for vascular causes of spinal contusion, and extensive workup including angiography (Figure [2](#ccr32831-fig-0002){ref-type="fig"}) ruled out any vascular, immunological, or rheumatological etiology. Patient underwent 4 weeks of comprehensive inpatient rehabilitation program and received 3 hours per day rehabilitation services from occupational therapy, physical therapy, nursing, recreational therapy, and rehabilitation medicine specialists. Physical therapist focused on treatment of motor control, spasticity, strength and balance training, transfers, ambulation and stair climbing, whereas the occupational therapist focused on maximizing the functional independence self‐care, equipment provision, and home modifications. The functional goals of rehabilitation were to improve independence in upper body activities, transfers, and gait. His ankle spasticity was treated with stretching, range of motion exercises, and ankle‐foot orthosis was provided to improve ankle stability during gait. On discharge from inpatient rehabilitation unit, he achieved independence in feeding and transfers. He was modified independent in feeding and dressing, and only required setup in bathing and toileting. His Functional Independence Measure (FIM) score was 83 at the time of admission and 94 at the time of discharge with a FIM gain of 11. He was counseled on ergonomics and was instructed to avoid sudden strenuous neck stretching maneuvers as it was the most likely etiology of spinal contusion in his case.

![CT angiogram of the neck vessels and intracranial circulation with no significant findings](CCR3-8-1090-g002){#ccr32831-fig-0002}

3. DISCUSSION {#ccr32831-sec-0003}
=============

Active neck stretching has not been reported in the literature as a cause of SCI. Passive neck stretching or cervical manipulation in a patient can result in plexopathy or radiculopathy, but its association with a cord injury is a rare entity.[^5^](#ccr32831-bib-0005){ref-type="ref"} Such injuries are reportedly associated with premorbid structural abnormalities of the spine. For example, spinal manipulation therapy resulted in SCI in a 68‐year‐old man with nontraumatic acute herniated nucleus pulposus (HNP) and a 61‐year‐old woman with neck pain who had previous ossification in posterior longitudinal ligament.[^6^](#ccr32831-bib-0006){ref-type="ref"}, [^7^](#ccr32831-bib-0007){ref-type="ref"} Moreover, SCIWORA is generally associated with trauma involving impact or blunt injuries and in rare cases passive stretching or manipulation, as mentioned above. Our case is unique in sense, as the neck movements were actively done by the patient himself. In Saudi Arabia, where MVA is the most common cause of SCI, the absence of a direct hit or impact trauma rendered the need of immunological and vascular work to rule out nontraumatic causes of SCI in this young individual.[^8^](#ccr32831-bib-0008){ref-type="ref"} The possibility of a systemic illness was less as the symptoms started immediately after an obvious event of neck stretching. The absence of any osseous or soft tissue abnormality on the imaging raised the possibility of a vascular event during the active neck stretching; however, angiographic assessment was unremarkable. Also, it is very unusual for any individual to twist, position, or stretch his or her own neck in an unusual posture, because such extreme neck movements would be limited by pain. It is hypothesized that in the absence of a potential structural finding that may have resulted in spinal contusion, there may be either a hyperextension or twisting injury causing a compressive myelopathy during self‐sustained stretching and anatomically abnormal maneuvers. This could be due to stenotic or mechanical cord compression only occurring in dynamic neck movements, which may not be evident on static imaging like MRI. The other possibility is that the radiological findings could be secondary to ischemic injury to the cord due to transient vascular flow abnormalities during extremes of neck movements. This could have been assessed by live fluoroscopic angiography with active movements of the neck; however, it would have put the patient at risk of a repeat insult.

Options for inpatient rehabilitation are fairly limited in Saudi Arabia, and early referral to comprehensive rehabilitation remains a considerable challenge.[^9^](#ccr32831-bib-0009){ref-type="ref"} Functional recovery in patients with SCI may be affected due to delay in rehabilitation care.[^10^](#ccr32831-bib-0010){ref-type="ref"} Our patient could have been referred to a comprehensive rehabilitation facility directly from the acute care, which may have prevented complications of SCI. A young patient, who was otherwise independent and active premorbid, remained dependent in activities of daily living after SCI and developed debilitating spasticity. In a survey on 151 patients with SCI, arm and hand function had the highest preference over other functional preferences among patients.[^11^](#ccr32831-bib-0011){ref-type="ref"} Even in patients with paraplegia, the arm and hand function remains a priority over walking. This may be due to their reliance on upper limbs to compensate for their activity limitations including holding gait aids and propelling a mobility device. This case is reported not only on account of rarity, but also highlights the importance of comprehensive intensive integrated rehabilitation program to improve functional outcomes in similar patients. To our knowledge, this is the first case report of a SCIWORA due to active neck stretching in an adult.

4. CONCLUSION {#ccr32831-sec-0004}
=============

This report raises concerns on the possibility of SCI due to abnormal neck movements, such as abrupt or sustained stretching of the neck. This remains relevant and important due to a common practice among people to stretch their necks due to fatigue or pain. This brings attention to importance of ergonomic history in patients with nontraumatic SCI and to inquire if they have been performing such maneuvers in their past. Similar to traumatic and nontraumatic SCI of other etiologies, comprehensive inpatient rehabilitation can improve functional outcomes in patients with SCIWORA due to active neck stretching; however, this conclusion cannot be generalized based on a single case report.
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